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"( 54) OPTICAL AC CE SS NETWORK SYSTEM AND ITS CENTER SIDE DE VICE , AND OPTICAL 
SUBSCRIBER LINE TERMINATING EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical access network 
system, capable of implementing high-speed lines in the downlink 
direction with minimal additional equipment cost. 
SOLUTION: In an optical STM~PDS(synchronous transfer mode- 
passive double star) system where communications in the uplink 
direction from a user side device to a center side device are 
conducted by a time division multiplex access control method and 
communications in the downlink direction from the center side 
device to the user side device are conducted by a broadcast type 
media share access method, large capacity physical lines are 
provided, in addition to physical lines for conducting bi-directional 
communications in the uplink and the downlink directions, and the 
control for these large capacity physical lines is conducted using 
bi-directional physical lines. 
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o-**iB«i-6*gij»iR^Skfcfl|itfc»*qi i Eiffel 

• 7P^TCPtfc5^UDPT*fe^^MU U 



2 ] mjfB^:^4^S{El^^g*-r 5 T 9 ^ft 
^T-^Iif ^(j;n B/mB7*D y ^^ft (m> nte 

«frE»— o&a^a t mjf em — <£>*aa^i£ t k «s 1 * (c 

tMI5irV^M|iJ^Mi(75Pa^^lE^^a0^«:S 

s u^afssr&a-r&^at, ffiE*8«feaiittft*rS 

A. 

^ — ^ t y ^CO^— (D^y M7 — >^7x- 
457 Ku^^##$^S!iffi*:S**aiH]j»S:SS Lfc 

8»iEir>*-ffiiJ^1tlc(i N m^M—(F>*y v v — m > 
^7x-^^)7 Ki^/nfeituE^— h7-^^> 50 



t # fc t4llHE****aia*4ra«i-6IB*qi 6 E«tf> 
TtT^ir^^ ^ b [7 — ^ >>^^^ o 

BuE*S*^aiH3«6 £^ UTT 9 ^fp] Of — # ii A 
5 t «r«*.fc r St«f» t i"5ir > ^ — «3g«. 

0] »*3SiE«05tT^-fe^^s/ h^7- 

WE^*^3l{fE^^^LTmjE^a%a@^^$iJ^i 
•f * ft; ft ^SJiHf ttfto^Wtb, 

[0 0 0 1] 

ft***L5 I P (Internet Protocol) h7ty^Hi 
[0 0 0 2] 

<7)fC, STM-PDS (Synchronous Transfer 
Mode - Passive Double Star : [pj^lc^^e— K — 

AcOtS^#iJ^[gl8^^-r o STM-PDS^fAliS 
*0^— 1f3ds— o^ir v*— «K«fe#ffl^S^f A 
T$>9, i8lc*t± 5(c N ir>-^— «ij^fi8 1 ^KJt 
Wc-OOOLT (Optical Line Terminal : JtJjDA 

#lftNKAagS) 8l3ic^fUX, 7t77^^82*3J:t; 
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^Z—jj-yj 8 3^LTlt(7)ONU (Optical Netw 
ork Unit : *JDA#illl**B3£«) 8 4^^il^ 0 ir 

>^-ft'J^S8 l K8 l \*?tv—$ 8 

1 2j&MR#e>;H5„ OLT8 13I1 mi£^10^ # fc'y 

(Optical Subscriber Unit : iPA^JI&SMS) 8 17 
«#£*<0«Sfitefi9#**S* n*n** h 8 1 

^teWS/BOM >*7x-^ 8 u^b#t;-K 10 
8 1 lMjRlfcSiV 10;* # If 5/ h/g><ZM—1f*-3/ Ml 

ONU8 4t«^Wt-t^lt 
-4 ft g ft . ft ^ >^^ ^ -.^T^^^ 0 @8}:(t 4^=^ * 
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OCOOLT 9 14 (^UT*77^^<9 2*5«tt/^^ — 
^7°7 9'3^LTHS£OONU9 4^1$tl5o 
^ — iM$l|9 1 bUl, ;-K9 11 ^JU—? 9 

1 2 , ATM^-f yf9 1 3 3iSKJtfeix5 0 OLT 9 
1 4(1, £fl#*t;£;<7M y^7x- 9 15, 9 16, 
917, ATM^P^n^^ h 9 1 8*3ctt/OSU9 1 
9&lMz-Z> 0 ATM^ n^n^^ h 9 1 8 tt«IS-W — 
If* 3/ hiifS >^^zc — ^ 9 1 5, 9 1 
6, 9 17~4S9#W\ ;-K9 1 1^-^9 12, 
ATM^^^9 13Cgin o ONU9 4i^(ttH 
^3-— 1f»*9 5!ftS»ISESixS 0 OLT914^^ 
y^7x-^915, 916, 9 17tONU94lt 



y hm7^>3J- K8 4 1 SrfflV^TWttfflfaSgHS 5 £ 
^JgcU miSffl^^^^— K8 4 2SrfflV^T«IS8 6 Sr 

[0 0 0 3] S TM - P D S ACfclt Sfij^lt 

lufiiStSfy^yfiS^Si:, J: 9 *(nj 

— *^5±"C#»tSix5l!SI»c#ONU<0±9ft-g-is« 

^ir^^xt (T DMA : Time Division Multiple Acces 
s) ft«£rffl^TV^ 0 tf^sK^eaS^attt. ±9* 

«FWiSr^t*l*IH*lllJE«j3Jf*fpJ#a (TCM:Time C 
ompression Multiplexing) ££#T^ J: 9 , S^Mt^ 1 O 

[0004] sTM-PDswr^m 30 

5^, -f-if*;y biim^»il9 3TbftT^5^f3;, 

— if dsra«F^iift LTi^ig^cte, «F«S:«-ci— if |c 
JQ*fc«9MST3 J: 5fcSJ*LTV*5 0 

[0 0 0 5] -f— if* 5/ hiiHf ^STM-PDS^r 
^*trfT9 ^ICIt ONUMKMtftfs/ Y/fp<D-i— if 40 
*5/ htfM >?7^ — x^n-r)?^ >t>— KSrJf A1~ 

# — Kf*)T\ — if*^ h7U-i^^STM- PDS is 

[0 0 0 6] TfeT^ir^*^ h!7 — ^ O 5 — o<D#ij £ 
LT, ATM-PDS^fA (Asynchronous Transfe 
r Mode-Passive Double star : ^¥^\M^^^— K — 

7jk-t 0 ATM-PDS^fAt*fc, STM-PDS 50 



[0 0 0 7] ATM-PDSW^STM-PDS 

\^mmmis \^mm ^tiTi/^ATM^vN^r^t^ 

5o ATM-PDS^T^tlt T^faCQfl-^e 

«**fflr^-fe^*5*;SrfflV\ Jb9*lRjteH\ S TM — 
PDS^/^•7 ; •A^f5l^^cTDMAflJ^®^^xt$rfflV^5o O 
LT-ONUIBtt, ±9*^ T9*W£:fcl55>;tffcr 

[0 0 0 8] 

[3MWS*BfeLJ: 5 i:t5HH] !f#>f ** 

fc, T 9 h7 t s/ ^ tt»f8W"Cfc 9 % ?(Dh 

PDS ^TAfe5tMiATM-PDS '7^7^X11 

[00 0 9] St STM-PDS^7^T**ftitl 
— if*y hii«^**fiS*^10^^fbfy Y/fpbfa 
j£T?fc5fc», i£¥^)*^l I P h 7 t s/ ^ OIS^^W 

M- PD S ^7A|:» LT0iR(Offiia{b£:?T5'w t fc 
ot^5. ^^td„ ir>^-ftij5S:#C0OLT/fitT-^ 
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<t%X.^>ft5o .' 

[0 0 10] — £\ ATM-PDS^fA|j:±^[^] 
[0012] 

[Wi*#»:t5fc»^»] *»Wtt, T9*^r 
— ^IHf^&t?? Agf^ISIt, ±^i(/TD 



[0 0 15] ^^4^)^(p]i||Mi^^^ ^r^.- 



#!7^t^JM*ai;:j;D}TV\ -fe ^*-HMMta»& 20 

^r-t^ n^inis#ffl7^t^*aic < t ^m^r^ir 

[0 0 13]#8WCtt, T9»fflO«ttLt, nB 
/mB7Pyn«ft (m, n tt«E«) £fxoTiiff-f 

S-f *— th** KSr^Jffli" 5 0 U-*s> MiLAN?t- 

»t?fcofcT9*rao^-^y >^iaj»(OW«Sr, 1=¥ 
[0 0 14] ^--lf«5S«K:Mu 3K*i*i»aia»iolB 

KU* ft, ir>^— ffiJ^gtCfi, il— co&S^ 

&£>T KU^^5)S^fcIfa(07 KU^^itS 50 



^fc, 3/ h v — z-i -7^ — * t- 

^©7Ki/^Sr»tt5*ai, ***Jifc7Ki/^t 

[0 0 16] irv^— ex— ifffliJilg^^-r 

-<#7*— ^(OajJUSrKlgiJL, «SU2ftfc«giJte:J: OS* 

SrSfcSiJU UDP-e*>S»-&^tt*»**aiajtftSra« 
[0017] 

£, Cco-tr>^-fiiJ^Hi i fc^m"C«-«r^3t«#KJ: 
^iift ^ff5»WONU 1 4 £ Sr#x. x *ONU14 
^tt^.— lfiB*l 5asBSft£ft2> 0 ir>-^— ffiijaSKi l 

tONUl 4 £^7t^r-r^^ 1 2joiI>^^-^7 P 7 1 
3^ltgi^tl, ONU 1 4^^irV^— filJSB 1 

#ffli-5TDMAffiiJW*S:(c:J: »9^fl/\ irv^-ffl^a 
1 1 jJ^ONU 1 4^cOT < 9*r^]03aif fi, ffilj 
1 l 1 3 K J: 9 3te#tt 

LT*ONU 1 4I^SEt5yn - K^rt^ hM(7)ffif* 

[0 0 18] -fev^— «3S«i lrt^ii, / — Kill 
*3J:^-^*fc^^-r yf- 1 1 2(c^ox.. a-— ffrh 

i»5SMtll3, #ONUl 4^6<7)lfS(7)7t 



( 5 ) 

7 

d^ff-^I P^x — *a«0>i£S««rff5 O LT 1 
14. ^r^7 If 3/ h-f— htfM — 

»<l l 5, fcJzl/T^^I^com-^ti^^l^^s-^- 
tSr*fi$>Ki-5«*#fi^«*^5 1 1 4£«x3 0 

L--f ttt, STM-PDS^T^T'fffl^ftiSl. 
3 m m^cO&Stfcfc^&Sl. 55 /x m^(DU-f^(tb 

[0019] OLT11 4*»e>a**iXfcl.3Mm*rO 
KSt, 1>— '<1 1 5^?>ttS^i**b7tl.55A£m«<Dj6e 10 

£H\ M&Htomu-fy i i 6T?«*#s*tt5o r 

3&S N S TM- P D S r A tlil. 3^ mf (D|f f 
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— ^2 9— *Ki£U lOOOBase-Xffi^&ft 
^tfeLT^fi"5 0 — ^ s 1000Base-T<O»-&fi, 

<ftf y hfll*fflO«F*{k*a;-C*>« 8 B/l OB^p y 

>7>£rm\ ^7— l£tHJB<£> 1 tr^ h £r fain LT9 fcf 
* U 5tt4»^>^3^yWcaE*i-* 8 B 1 Q 

4B»f (8 bit - 1 Quinary QuartetiRF#) ki~Z> 0 
~(D8 B 1 Q 4 Bn^-Ol&m&y-i * h^Ttr — ^sW 

[0 0 2 3] ^g-ONU 1 4^feOJt9*"^lO«#tt. T 
DMASMI2 3tTDMA*SI:J: 9fla»*Jh/t\ 
STMM$ H^W>40 TL 1 1 4^ffeH»^ffl^ 



HJfi^ffiTtt»[ft#S^Bt*^7 1 l 6 SMS/Hi" So 

1 3"C3.— ONUl4|:A^)^ti 
So 20 
[0 0 2 0] i2|j:ONU14fc«J:i;^7^>'^-K 
<7>«J«ffil«:*i-o ONU14I1 ^S^fi^gt^^^ 2 
Is STM^i^§:jffg2 2. TDMAWif 2 3, « 

5*5«tW^trs/ h^f— U-*s/ h/B7>T># - K2.6& 
ii, ^t*7 h^-ny hffl7^^- K2 

^7^-;* 2 9^«x.5o 

[0 0 2 1] ONU 1 4»dA***Lfcift*#m*tt, » 
^fi^St^T^ 2 lTWl.3/im^MtL55/i 30 
m#0««fcfc#«£;ix* 0 1.3MmfOftftflSTM 
3^£§ff3g2 2(U <9 STM-PDS^r^^m 

K2 4 4r^LT«l^telft«*ix % ^ 
>rv V ■ ^-^T-fcntf^-lM^ h/B7-r — K2 

5-^bnSo 1.55/zm*^jK*tts =¥^ftfy h 

V h^—^^y hmy^f l/*>— K2 6 CDgiflfs 2 7 ^fil 

[0 0 2 2] hffl7^f - K2 614, 40 

— IfffiH V^7m — ^ 2 9^i000Base-XT*foS^\ fc 
S^^lOOOBase-TTrfcS^^'. aite^S^So ^^TrlO 
OOBase-Xirfi, {si^iS*^ 1 If y h/$J?0V<— 

9> lOOOBase-Tdrli, CSiSft^ 1 tf y Y/ 

gW<— Kff ^fry-i * h^7^-^t'ifltf 
5^y^7x-7Tfc5 e — IffilH >*^^-^ 2 9 
ri*1000Base-XO«-g\ — K2 6tel£ft<5 V 

>^-K2 6ll h7U-A^-t(7)J$a- 50 



tl5 0 #ONU 1 4<7><f *tt-ttt-pjxTDMA«!l«lS*L 
< OTL 1 1 4(C]»-rSo 

[0024] OTL11 4T11 T "J" n ^ffi # t 

*u assort n^ft ki i i ^— ih^y 
hft^/^—^^^fi^^^^i i 2fcsa«*ix5 Q 

[0 0 2 5] #ONU 1 4 V XBM\E\$li (=¥#tf y 
h^f—^y htl.55AimOjfi*1l!rteJ:5lHlJ») ^rfflv^ 

ft^fi, ^f-t^7fffi7^^^K25, TDMASlJ 
«12 3, STM^^S<f§|2 2. «*^fi^gi^7^ 
72 14:1^1X^77^^1 2(^^^ e rcoi: 

^t^So ir>*-ffiiJ^Bi i-c#± % y *3i^ bfi-g-^sjfi 
S^fi^gS^7°7 1 1 6fci^OLT 1 1 4£rii9, /l- 
-^Sfcli^jxf 1 1 2(CA^^tbS 0 ^Sfctt 

y^i i 2tt. gm L.fcft#**y h«*-cfc 

S r^f-^SrSiJ^iiSl l 3^5 0 SJ»S^ 

■ mm stfliufcy *=:^ hfli-g-^feiSflrTET k 

7K^, 1-tet>-hV Ym^&tl L7tONU 1 

4o*^ftfy h-f — y-^y b^^-r >-^- K2 6 cor k 

hffl7^>^-K2 5(7)T F>^^Wt^7 

h-r— hffi^-r>^7— K2 6 or Ku^tti— %t 

— (c^tiSUT^»9. ^Jigfil l 3}:ii:ti?)«?: 
Stc^abit, ^<l l 5fiy ^ hcDfo-Dfz^—? 
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T\ TCP (Transmission Control Protocol) X'lttf: 
< UDP (User Datagram Protocol) SrfflV^5 0 
[0 0 2 7] B3tt^lf5/ h-f— hffl^^V^ 
-K2 6«)3JijO*j««Sr«-t-. :©**lfyh>f-t* 
y hffi^-f K2 6tt, S<fS3 1 , t"— ^ U ^ 

^*ftg[5 3 2 , IPK ^*^iS«B 33. /<y7;34, T 

>^7x^3 7^ Q a— -iPflj^ v^^^-^ 3 
7 JilOOBase-X. 100Base-T. fc 5 1/ MilOBase-TtCfcfJk-*- 
SfcO-CfcSo lOOBase-Xirfix B^^SttfilOO^ iS tf y 10 

— T*fct>, lOOBase-TtteaiiSftASlOO^ # tTy 

5 d: .v g -7 -r — ^ , i QBas-erji^ga^aigiiiia^ # 
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y h#- K4 1-SrRttfcc tTfeSc ON 

U 1 4^0Rf^M»7°7 2 1 T^Bt^ixfcl. 55 ji 
m(?)*lf^H ««SEtfe£;h,3;i£*<*t0£4ONU 
1 4£iiieu 3.-^**1 SlcRttfcftfc^tfe-s/ h 

[0 0 3 1 ] £Jl±(OBlWett, ir^^— {RiJSgB^^y * 
^;Mf^co^&:loJ:U^coy ^zn^ Mf^lC/fci:/^- 

7^f^-K2 5 *it;^ try h-r — hffi^-r 

— K2 6 £*f#>i; LTfTtoftT^fco :©7K^ 



-So 

[0 0 2 8] ty?-fl^6aflt*jl5^tt*a- 20 

if5£co^— ^^#S^k$tbTV^fc^. fc£>^— ifa$8fc 

KtSfltSr ^— 1P«>T^^7* — * 3 7 

#ffiir?fcS»^jcte x ifiK£*S:fT9'*s>:7;r 3 4 Id 
t-^-7D^S4ctL4 5 0 >— ^ci — 

h/B^-f V^7— K2 6 ft. >f — * y >^ 30 

»«HSrtT5x— * y ^^3»liBSfP3 2 i:, iPW tM 
Srff5lPW+*tB»3 3tS:fllx.5 0 ^n^f 
(D?*—* y >^^k I P W^^£fT9^^te, 
=¥#if * h-f — tf*y Ymy^^io— K2 6 (CMAC7 
Ki/^iiP7Ki/^ittt4tt*5< 0 WWStbfcT* 
/^;7; 3 4 T-iSftSKft^tTfctUfc*, TKU 
3 5T^- if*S?*l 5 COMA C T F>^/ I P 

^^31 — ^ 3 7 ^ilL7t??^-{k^^T^tL, tFflKV 
^^^-^ 3 7^<b^-ifiS*l 5Ktei££;ft,5 0 40 
[0 0 2 9] fc*5, [g] 3 l/:7^f — KSrffiffli" 

lrt^ffilj«l36111 1 3tt- 
^11 5 14, 1fiB*l 5 COMA C T K^I P7 

h-f — !f*5> hfflT K2 6 COMA C T K^i 
I PT Kw^Srfflv^x—^teiSi-S 
[0 0 3 0] IU4(40NU 1 4<Z>BiJW«riiWSr3.— JfiB 

jSLkgcteZ&i^ ONUl 4f^I^(4^^t*^ h-f — 



[ 0 0 3 2] H 5 tt^.— 1fi»5fc 1 5(0«jft«lJSr*L. H 
6^i^-^l 1 5<Dmi&m*7f:'+ 0 3-r-1f«B*l 5tt, 
y h«*SraH»i"S>f — b^7— K5 1 , x 

2, *3j:t^TCPii^f$iH«a5 5 3 Sr0B^5 o *^ "fe > 

^^WKflti irtco-^— -/<i i v 

^ft^-Y-t^^h^-Kei, TCPii{f©H^f|5 6 
b^7- K6 3 ^fx.§ 0 

[0 0 3 3] a. — If 1 5 k*)—s<l 1 5 tOBB-CT 

c pma&fty fctt, *-r x Tcp5i{tfflw^5 3x*-r 

5 1 Oto^ y M7-^ 7 K t'lii < N *r3f¥y h 

t?) 0 sa*K*tti.3/im(D*aip]jiftSriaisT-fe^^— 
iK:issflr*ns. wO«E«»*tt-fe^#— mag 

gl l^Tfw^l 1 5(cex.??tt^ 0 1^ — /<1 15ft 
T?tt, -Y-^y h*— K6 l3ftS*«K**rSfl|-*-5 

TCPii«#J«l(B6 2t)\ ^-W-7F^-K6 1 
fcSSUKi-SSffiffly^y h k, h>f — Y 

K6 3 kim.-tzmtrnvr y hSrf^fiRU ^^ff 
y h>f— U-*s> h*-K6 3*5j:m.55^mCO^^[Hl^ 

[0 0 3 4] H 7 tt*«WcO*EZL<75HKgJBll8Sr*-f-^D 

— 2 $/7fAlt t>to^-t>-^-ftiJ^B7 l tlS^co 
ONU7 4^^r{i^, #ONU7 4H(j:^-f«^7 5 
^Kfic^ix^o ir>^— iil7 1 £ONU 7 4 ^(4* 
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*U ±0*|pJ<Oii«ttTDMAW«l**»Cj: 9tTv\ T 

tt\zj:*)nOo ir>^-ffi"]^B7 l rttett, /-K7 
1 1. A— yf712, jRWSt7 1 3, 
OLT 7 1 4*5j:V«ft#fi^HI^7^7 7 1 6 

[0 0 3 5] *M6»lB3isj|5— (OH«6»«i:*#<** 

Si^tt, ^-^sfcu^^yf 7 i 2#. ?com%\ 

<D/l>— tz.lt X>( y*f~l 12(t OLT714 (dtflO 
Base-TT\ ^7 7 1 6^tt^bf-x h -Y 

— f-^S/ H000Base-X-eS3BtSiX*o ✓1'— * * fi * >f 
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1 *?jf\fy h/S?OS5iilHl<ftS:, ATM-PDS^r 

[BfB<offi¥*iftH] 

Do 

[El 2] ONUfciV-t^^^r^*— K«)«j5iftffJSr*i- 

[0 3] =¥#fcTs/ bJ—D-*? hmysf — Y<nm<n 

[13 4] 0NUO38UO«j*«fe^— ifja*(0«fi8;t#^ 



f^^Mcf-^$r^t58^^1x.5o A 7^ 
^•7n-^TCPOl^ ^^fcf^^-f s^7 
1211 OLT 7 1 4 £S^LT^5lOBase-Tffiflfcl7*— 
^^ffi^t, ±9, T9l.3/*ni^»aiHli»"CfTC Piiff 

^^-f^^-7 1 2(1. £1\ gfSLfc^— * • ^u-fO 
I P7F^ S:S!I«^K 7 1 3 Ki£5 0 fftW^fi 713 
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